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Abstract

In this study, we tried to analyze the influence of ICM(lodinated Contrast Media) in MR imaging compare to
GBCA(Gadolinium Based Contrast Agent), and as this result we discussed whether resonable or not the protocol which is
MRI scan after enhanced CT scan without proper time interval in clinical field. For this research, we assembled two
phantoms. which one was iodine and another one was gadolinium. We did test two phantoms in conventional MRI scan
which 1s T1, T2, T2 FLAIR and 3D angio. After that, quantitative analysis was progressed. The results of study were as
follow : SSI(Saline’s Signal Intensity) was shown as each sequences 175, 1231, 333, 37 [a.u] at iodine. and 1297, 123, 757,
232 [au] was recorded at gadolinium. BDEPS(the Biggest Difference of EPS) was shown as each sequences 1297, 123,
757, 232 [aul at iodine and 793, 6, 1495, 365 [a.u] was recorded at gadolinium. At this time, EPS(Enhancement Percentage
to Saline) was shown 641.1, -90.0, 127.3, 527% at iodine and 6851, 99.4, 365.7, 1077.4% was recorded at gadolinium.
BP(BDEPS's point) was shown 900, 900, 477, 900 mmol at iodine and 4, 0.2, 0.2, 40 mmol was recorded at gadolinium.
CPSS(Change Point of SI to SSI) was shown 63, 423, 63, 29 mmol at iodine and each [50, 301, [4, 0.2], [4, 1], 0.2 mmol
was recorded at gadolinium. According to this research, we could not only discover the fact that was iodine could effect
on MR signal, but also the pattern is different as various sequences compare to gadolinium. Therefore, we expect useful
diagnostic MR image in clinical field with this quantitative data for deciding protocol regarding MRI and CT scan order.
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1. lodine, Gadolinium Phantom 4

ZGAI= Tomeprol350 2} Gadoteridols AHE3HATE ©]
t 7t omle] Imlel €% F 77t Tomeprol 7144mg,

Gadoteridol 279.3mgo] ¥&%o] 3= iodi neJJr gadolinium
S 7Nke & 3h= CT9F MRI 29A=A 3% 13 22
g_ﬂz} :Lal 134. paen §]_g]. z= ] \:}[1 4, 11]

ZF WS # 29 17 204 HRo] 207e] &)=
A=l Z}2+9] Tomeprol 350, Gadoteridol &S A 2F3FA
th 155 2097219 €719l 0.9 mol?! Tomeprol 350
3} 05 mol®l GadoteridolS 8|4 A Zd] e Mz T}
BHEw PRI, oS B GBCASH Hlste] ICM
of 54 Wl &uE MRYA A5 ot Jake nA s
A& SAFH AL ST
E 1. lomeprolt Gadoteridol2| §4M
Table 1. Characteristic of lomeprol and Gadoteriodol.

lomeprol 350 Gadoteridol

(lomeron 350) (ProHance)
Vendor Bracco Bracco
Source lodine Gadolinium
Molecular formular Ci7H2213N30s Ci7H20GdN4O7
Molecular mass (g/mol) 7711 558.7
Concentration (mol) 0.9 0.5
(moamoli, 31 o 0
Viscosity (cP, 37) 7.5 1.3

(18%)

OH
CONHCH,CHCH;OH '02‘3_\ N O,
! 3+
. () N
HOCH,CON CONHCH,CHCH,OH 0,6— u"
CHy | ;
a b
a2l 1. &SHEE (a) lomeprol +%, (b) Gadoteridol T+Z=

Fig. 1. Chemical structure. (a) lomeprol's structure, (o)
Gadoteridol's structure.
Z 2 mol k&2t 34 H|g
Table 2. Mol concentration and Dilution rate.
lomeprol 350 Gadoteridol
Dilution rate Concentration Dilution rate : Concentration
No No
% mmol % mmol

1 100 90 1 100 500
2 % 864 2 80 400
3 89 801 3 60 300
4 82 738 4 4 200
5 73 657 5 20 100
6 67 603 6 18 0
7 60 540 7 16 80
8 53 a7 8 14 70
9 a7 43 9 12 60
10 4 360 10 10 50
1 3 297 1 8 40
12 o7 o3 12 6 0
13 20 180 13 4 2
14 13 17 14 2 10
15 7 63 15 12 6
16 3 o7 16 08 4
17 2 18 17 02 1
18 1 9 18 0.12 06
19 06 5 19 0.04 02
20 0 0 20 0 0

gl 2. HE CXiel (@) MZEE, () lomeprol AAL (c)
Gadoteridol &I A}
Fig. 2. Design of MR phantom. (a) Drawing, ()

lomeprol's picture, (c) Gadoteridol's picture.

2. MR Ex & Z2EZ

7F. MRI Specification

1) Field strength: 1.5 Tesla

2) Gradient strength: 33 mT/m, Slew rate : 150 T/m/s
3) Coil: Head coil (16 elements, 8 channel)
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Lt. Sequence and Parameters
A HAMIRIZE MRIGA Ale] 459l T1 SE,
T2 FSE, T2 FLAIR, 3D Angio RSSGE Al&3}% 01,

% 337 o] WE L brain coilol] A= &9t oju) 7+

1=

zre] Abg Alzel Ao sebuels ® 39 2o,

b

(@b) & MRI ZHl(c)

J% 3. Head Zg
Fig. 3. Head coil(a,o) MRI device(c).
E 3. AFHAL oy

Table 3. Seguence and Parameter.

Sequence T1 SE T2 FSE T2 FLAR 3D RSSG

TR 563 msec 3500 msec 9800 msec 6 msec

TE 10 msec 120 msec 118.8 msec 3 msec

Tl - - 2300 msec -

Fov 300x300 300x300 300x300 300x300
Thickness 5 mm 5 mm 5 mm 1.6 mm
Flip Angle 90° 90° 90° 25°
Averages 2 2 1 1
Band Width 60 Hz/Px 43.5 Hz/Px 4.7 Hz/Px 150 Hz/Px
Frequency# 316 288 352 236

Phase# 256 256 252 256

3. Al

AP CTZYZ7% 4A o) MRI 4AHE Al #ahs
Ass bt iodine  AdE< Tomeprol3503
gadolinium A<l Gadoteridol & ZHzF A}-8-3F F 719
el AR Y3 brain coill Well A2 Al71 & 2
ANE Kyt A 19 49 2 £A=2 W3 )
A3, 27 J5E B A HoR 3 e Adol
A 77} 188, W 36815 WESAL) o] § 239 9
g g o] 20719 At A Z} SI(Signal Intensity) S &
4 ¥, g5l v PG BAE,

(1896)

l lodine Phantom Gadolinium Phantom

Scout Scan

Coronal Scan

T1SE " T2FSE " T2 FLAIR
m

Scan End

<
A

| 3D RSSG

False

Test End

I3 4, A7 =M
Fig. 4. Flow chart of Study.

md 3
1. HEIADT} SI(Signal Intensity)
29 5914+ Tomeprol3503F Gadoteridol & o Aol
A AEstE g1st 4 9lom Zhzte] die el ) whH
o circle ROIZ AA3st1 SI9] HT#S =4tk

Z- A A0 Mo THE] A
a) T1ollA 2l lomeprol350 A+

)
b) T2oll A 2| lomeprol350 &4
c) T2 FLAIROIA2] lomeprol350 & At
d) 3D AngiodlAM 2| lomeprol350 At
e) T1ollA 2| Gadoteridol &4t
f) T2ol A 2] Gadoteridol &4
g) T2 FLAIRoIIM 2| Gadoteridol & At
h) 3D Angiodll A2 Gadoteridol &4
Phantom images on each seguence
(@) lomeprol350 image on T1 SE
(b) lomeprol350 image on T2 FSE
(©) lomeprol350 image on T2 FLAIR
(d) lomeprol350 image on 3D Angio
(e) lomeprol350 image on T1 SE
(
(
(

(
(
(
(
(
(
(
(
Fig. 5.

f) lomeprol350 image on T2 FSE
g) lomeprol350 image on T2 FLAIR
h) lomeprol350 image on 3D Angio
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BDEPS+ Ti1, T2, FLAIR, 3D Angio 4 A|EZ2H=E
Todineol Al 1297, 1326, 757, 232 [a.ul, Gadolinium® 4=
7} 793, 6, 1495, 365 [aulE 7]153FH . oluje EPS+&
Todinedl| Al 2+ 641.1, -90.0, 127.3, 527% %3 3, Gadolinium
A A= 7+ 6851, 94, 3657, 10774%E 71% sttt BP
= lodine®l 7% 2 Al@ 2= = 900, 18, 477, 900 mmol
ol A ®.9 31, Gadolinium®ll A= 4, 0.2, 0.2, 40 mmol®l A]
71Z25th. CPSSE Iodined| A= Al# 2o wie} 63,
423, 63, 297 mmololA] E a1, o]uje] EPS+ 7} 263,
-206, 24, 271%= 7]Z¥Avk. W Gadoliniumel A ]

(1897)

== IM[T1SE)
- IMT2FSE)

== IMT2FLAR)
—IMBDAgio)

70.0% 60.0% 50.0% 40.0% 30.0% 20.0% 10.0% 0.0%

Dilution rate [%]
1600
—4-PHITISE) 195 ) Sllas]
- PH{T2FSE) T a0
‘ i
PHT2FLAR) | | | | b i
—== PH{3DAngio)
1000
74300
600
400
1 200
-] ] 3 »
of 7 - R ax = YTE L
100.00% 90.00% 80.00% 70.00% 60.00% 50.00% 40.00% 30.00% 20.00% 10.00% 0.00%
b Didtonrate[%]
33 6. lomeprol 3502} Gadoteridol2| A& 3t Jef =

(@) lomeprol 3502 &5l O =
(b) Gadoteridole| AlSHist O =

Fig. 6. Signal change’'s graph of lomeprol 350 and
Gadoteridol
(a) Signal change's graph of lomeprol 350
(b) Signal change's graph of Gadoteridol
E 4. HIip|F=o wE ™Mz oolH
Table 4. Quantitative data according to appraisal standard.
lomeprol 350 Gadoteridol
Factor Unit
T T2 FLAR Angio | Ti T2 FLAR  Angio
Ssl [a.u] 175 1231 333 37 101 1021 321 31
[a.u] 1297 123 757 232 793 6 1495 365
BDEPS
EPS [%): 6411 -90.0 127.3 527 : 6851 99.4 365.7 1077.4
Bp mmol 900 900 477 900 4 0.2 0.2 40
% 100 100 53 100 0.8 0.04 0.04 8.0
50 4 4
mmol | B3 428 B3 207 reeeeseeeescseeecien 0.2
30 0.2 1
10 0.8 0.8
CPSS % 7 47 7 33 e 0.04
6 0.04 0.2
-525 -895 -H26
EPS [%]| 26.3 =206 24 27 e 32.3
64.4 215 296.9

CPSST Al 2o w2} [50, 30 mmoll, [4, 0.2 mmoll, [4,
1 mmol], [0.2 mmol]& W0} 7I15H A=, 21 o)f+=
Gadolinium®] 74 -$-= mols=ol we} AFE 715
2 %A, SAAIE o|F= EEV F AHoE Y
7] wtolt}. ol o] EPSE 7+ [-52.5, 64.4%], [-89.5,

21.5%, [-52.6, 296.9%l, [32.3%]= A3t= At
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Iv. 2 & EHE 583%¢ EPSE B A Z7vs), 477
mmol®l 4 BDEPSZ fzé*é & EW Al_oj} A A
T 7 9" AgS F8te] MRIAAMIA 2] ICM2] Aes B F vk EPS7F 24%el E=Yste AAEQ
HES- f5ob g o GBCAS&} Hae Als R v CPSS 63 mmol7HA&= A= EPS7F 20% O]’z}gi SSI
W ¢ ATk 28 6(a, b)o] TP T B F gl o Hl3 ¥ AEE BT o] WuFgH oz 3
o] AAHoRE ICM?J A9 AW AR5 7189 M 79%0]olgbH T2 FLAIRGAIA Iodinee] i
SSI¢ Hlmste] 1 FRA FE S[o] WIS Hol AEE HAv= A e] €k 3D AngioolA = ilEE
H, GBCAS] A$& 7]E A9 sds dAdez oA 1 SI, & BDEPSZ B¢l 5 Hx} 2157} 746t
A FroAe 1 AsAEE mnggi = 299 o] EPS7} 27/011 gah= 2l CPSS 297 mmol7}
L0l CTZY95%4 HAF olF MRIAANE Agshs 2 SSI9F HaLsle] 20%0]3e] i A5 E A&EH o=
A% iodine’ditol MR/JA Alzwsts do7]+= Bk o]k A 293 ZYgAES AW FoF &
AL 9 g £ gtk I ol iodineo] 1A W) 3D Angio AAMHA] 81X E0] 33%0]7doletH, Sl 7l
HigAteh 4594 A8 b4 & vdag Aozl st GabAl GFs v 4 ke el
AW CrHplNOso  3HebAs zte A 7711 o85S ICM2 MRAMA ZF Alf2ze] ugt M2
g/mol, WE 494 g/em’e] 7 )& A macromolecule) 2 g2 Asgds Wals =843 ¢ 9t ICM™- GBCA
233 299 ouA A G&o YIS WA o o] #olE gadoliniume Hy %Akl Ry, Regkell 244
o s podth HlwA QA W AW x4 E FFEs PAA, jodine®] 9= HigAte] A4 o]
A BAOR ARG 152527, EAF 120107 k& WE} ofd AdiEAEE 554 Wi F4a9
g/mol, % 21 g/em’E Hi 9l iodine?] A-$-7} FaAfolo e ouA] AY F&S EE JAoR B
ganch o 2 #AE 4EE A9 A FoF A of Atk olYe olfF= 1% 6addA B & %ol
T1, T2 o]¢H(relaxation)9] oY= A F&ol FgS T1%98el= T1 ol¢ke] oyx] HAY a&F7H=
MAE A Aawsts 8 g & 5 Ak o= jodine LA H& ATAEE Wl F A5/t A
I9 6@)ddA B 4 J%9], jodined LEE FEo|A 2 Faeke A RIS ¢ glom, T2/ = T2
BDEPSY| © & A5H3E Hol:=t, ols &7 = decay?d] T& F7I2 iodine ALFENA W& FLE
S42 Ry relaxation®} Ry decayel @37} o 713t B & Aa Alart $7F 34 & 4 ok gEo
7] w o]t T2 FLAIR =+ 180°, 90° pulse ©]% A9
ook S A= AfAEE AR o2 S B null pomtxlxqoﬂ/ﬂ IR pulseE A}&3tAl He=d, -Y=
e, ¢4 T Ase= ne=dA =& S F ol A A&tk Hy¥Ake] 23 3] d o] jodine FoF § ol &
BDEPSE HQl ¥ Hia} Als7h ghashe 1z E & 2 k= A7k wel B rdEe A2 g2 Rigol 9
olgk 4= 9lQlth o] EPS7F 263%cl =dshs AF S w7 mEow AdAh Tl effect 2= 3D
¢l CPSS 63 mmol7}#] SSI&F vlasle] 209%0]4ke] a1 Angiod 7%+ SNR(Signal Noise Ratio)2 T1xrth
ASE AEHAOR Btk F Addtdogs a0 SRy AR 2 E e T13 wsgh
s} 29AE AW FoF F T1 24704 AAF F-9]9] S BHIY
iodine®] 3|AEo] 7%o]olebd, T1 7oA S<te Aar 2 AFE TFE B, Ao CTxY9S
2 3% s AR N[Rﬂi%%‘% Helth= 4 & AAF F ukE MRIFARE A8k 4% iodine
Aol Ht) T29] A9E awEoA 4ds vk Sl MRl A AE7gwel Jas 7130t o= Tl, T2,
Z BDEPSE Holn, Al Nz7t Z7tets A4S 1 T2 FLAIR, 3D Angios® 5744 MRAANA AHE
it} o] EPS7F -206%°l w=dals= A Hel CPSS s AlEs ¥E B gy mr gskisd], TielA
423 mmol7}+4] SSIQ‘r B aake] —20% o]ate] A A& T ICM g4 Eo] T%7HA], T2%& 47%, T2 FLAIRE
FEE B gty o R 908 x4 7%, 3D Angio®] %= 33%cl BAEd =g
FoF & T2 27 }Xl iodine?] X Eo] 47%°]%o] e} 7HA] ApfraEel vlalste]l §eto R B9l 7hed HE e
W, T2970lA 3L 255 Hofofdh Wwel SI7} vto} MRAIZZE Wa7h ek o= CTE9S #AA
B 4 gtk T2 FLAIRS 79t 864 mmolel i o]F MRAAF Al Z+ Al W& 943 Azke] A3}
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